Introduction {#sec2}
============

Hematological malignancies such as Hodgkin's lymphoma, non-Hodgkin's lymphoma, acute and chronic leukemias, and malignant histiocytosis can cause malignant infiltration of the liver. Malignant hepatic infiltration and hemophagocytic lymphohistiocytosis (HLH) can rarely independently present initially as acute liver failure (ALF) and carry a poor prognosis with mortality rates between 67--100%.[@B1][@B1][@B12] One of the largest single-center studies reported incidence of ALF due to malignant infiltration by hematological malignancies of 0.44%, with a mortality of 94%.[@B10] If no obvious etiology identified, presence of B symptoms, hepatosplenomegaly and lymphadenopathy on physical exam, severe lactic acidosis, and rapidly fatal course should raise the index of suspicion toward malignancy as the possible etiology for ALF.

Case Report
===========

A 57-year-old man presented with a 2-week history of generalized weakness, fatigue, confusion, dizziness, and mild jaundice. His past medical history was significant for hypertension, diabetes mellitus, hyperlipidemia, and hypothyroidism. He was a former smoker and consumed alcohol occasionally. Labs on presentation revealed anemia, thrombocytopenia, acute liver injury, and acute renal failure necessitating intermittent hemodialysis.

He was transferred to a medical intensive care unit (ICU) for lactic acidosis, sepsis, and worsening hepatic encephalopathy. He was febrile to 39°C with hemoglobin 7.5 g/dL, platelets 26,000/mm^3^, creatinine 4.34 mg/dL, total bilirubin 19 mg/dL, alanine aminotransferase 395 U/L, aspartate aminotransferase 261 U/L, serum lactate 10 mmol/L, serum ferritin \>40,000 ng/mL, and serum triglycerides 556 mg/dL. He was also coagulopathic, with international normalized ratio 4.2 and fibrinogen \<70 mg/dL. His model for end-stage liver disease (MELD) score was \>40, and emergent liver transplant evaluation was started. Workup for his liver failure was unrevealing, and computed tomography of the abdomen and pelvis showed hepatic steatosis without focal hepatic lesions, splenomegaly with multiple splenic infarcts, and right axillary and retropectal lymphadenopathy.

His ICU course was complicated by the need for mechanical ventilation for airway protection, circulatory shock requiring vasopressor support, and worsening renal failure requiring continuous renal replacement therapy. Bone marrow biopsy did not show any evidence of leukemia, lymphoma, or HLH. The patient was removed from the transplant list after transjugular liver biopsy came back positive for diffuse large B-cell lymphoma ([Figure 1](#F1){ref-type="fig"}). He also met criteria for HLH with fever, bicytopenia, splenomegaly, ferritin level, and hypertriglyceridemia. He was started on emergent chemotherapy for lymphoma and HLH with dexamethasone, ifosfamide, carboplatin, and etoposide. Despite chemotherapy and supportive care, he developed worsening metabolic acidosis, hypoglycemia, shock, subdural hemorrhages, and generalized tonic-clonic seizures. The family decided on comfort care measures, and the patient died on ICU day 5.

![Liver biopsy pathology. (A) Hematoxylin & eosin stain (20x) showing lymphoma infiltration of the liver. (B) Ki67 (20x) showing the diffuse large B-cell lymphoma with high proliferation index (greater than 90%). (C) Positive expression of CD20 (20x) showing diffuse large B-cell lymphoma.](CG-CGCR170033F001){#F1}

Discussion
==========

In addition to diffuse large B-cell lymphoma, our patient also presented with secondary HLH, which is a clinical syndrome characterized by a hyperinflammatory condition resulting in increased production of cytokines, impaired cytotoxic T and NK cell production, and stimulation of mononuclear cells.[@B9] It can present as a primary or secondary disorder. Abnormal immune activation and excessive inflammation cause host tissue destruction. Primary or familial HLH, usually seen in infants and children, is caused by gene mutations, whereas secondary HLH is seen in adults, usually caused by triggers like viral infections, malignancy, or autoimmune process. HLH is primarily a pediatric syndrome and but is now increasingly recognized in adults. The Histiocyte Society proposed a standard definition of HLH in 1994, which was later revised for the HLH-2004 trial and serves as the current de facto definition of HLH.[@B13]

Hemophagocytosis on bone marrow, spleen, liver, or lymph node biopsy is neither pathognomonic of nor required for the diagnosis of HLH. These criteria have been validated in pediatric patients, but their specificity and sensitivity in adult HLH patients remain to be demonstrated.[@B9]

Diagnosis of HLH is challenging due to its rare occurrence, variable presentation, and nonspecific findings. H score is a diagnostic score consisting of 10 variables designed to estimate an individual's risk of having HLH.[@B14] The probability ranges from \<1% with H score of ≤90 to \>99% for H score of ≥250. Our patient fulfilled 5 of 8 criteria and had an H score of 250, making the probability of HLH 99%. Per the HLH-2004 trial protocol, patients are treated with 8 weeks of induction therapy with etoposide and dexamethasone, followed by bone marrow transplantation in cases of primary HLH.[@B15]

Liver involvement in HLH is common and results in elevation of liver enzymes.[@B9] There have been case reports of HLH presenting as acute liver failure, which is associated with poor prognosis.[@B1],[@B2],[@B5],[@B9],[@B11] The mechanism of liver injury is related to infiltration by hemophagocytic histiocytes or due to overproduction of cytokines. In one case series, 7 of 8 patients presenting with HLH causing acute liver failure died.[@B9]

Malignancy-associated secondary HLH is mostly described with T/NK-cell lymphomas and Hodgkin's lymphomas, but is relatively uncommon in patients with B-cell non-Hodgkin's lymphomas.[@B16][@B17][@B19] Only one case of newly diagnosed malignant lymphoma with HLH presenting as acute hepatic failure has been described in the literature prior to this report.[@B5] That patient had liver failure due to T-cell lymphoma infiltrating the liver with secondary HLH resulting in a rapidly fatal course, with death on the sixth day of admission. Overall, newly diagnosed malignant lymphoma and HLH very rarely present as acute liver failure and are associated with a poor prognosis. A high index of suspicion and prompt initiation of chemotherapy can be lifesaving but still carries a high mortality.
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